d Purpose of review To evaluate recent literature on psychological interventions in cardiovascular disease.
INTRODUCTION
Cardiovascular disease is the single largest cause of mortality in developing countries [1] . In addition, it is associated with significant morbidity and reduced quality of life. Although cardiovascular research involving numerous surgical, noninvasive, and pharmacological interventions dominates the medical literature, far less research has evaluated psychological interventions as both primary and secondary prevention of cardiovascular disease [2] . In addition, although psychological consequences such as anxiety and depression are common among individuals with cardiovascular disease particularly following sudden events such as a myocardial infarction (MI) or cardiac arrest, the literature examining the effective treatment of psychological illness following cardiovascular events remains limited.
Cardiovascular disease includes coronary heart disease (CHD), heart failure, valvular heart disease, rheumatic heart disease, congenital heart disease, cardiac arrhythmias, peripheral artery disease, aortic aneurysm, ischemic stroke, transient ischemic attack, intracerebral hemorrhage, and subarachnoid hemorrhage. Coronary heart disease predominates and this is reflected in the literature evaluating the epidemiology of cardiovascular disease. To date, numerous risk factors including smoking, obesity, hyperlipidemia, hypertension, and diabetes are associated with increased risk of CHD, and these risk factors are also present in other occlusive vascular disease such as stroke and peripheral vascular disease. In addition to lifestyle and genetic factors, psychological factors have also been found to contribute to cardiovascular disease [3] . Acute stress is associated with white-coat hypertension and acute coronary events whereas chronic stress is associated with established hypertension and CHD. In addition, individuals with preexisting psychological illness such as depression are known to have an increased risk of coronary artery disease, whereas stress, anxiety, and hostility have been shown to predict atrial fibrillation [4] .
The psychological consequences of cardiovascular disease are known to affect recovery and quality of life. Anxiety and depression are common consequences of sudden cardiac events associated with CHD and cardiac arrhythmia [5] . Furthermore, illness coping behaviors have a major influence on adherence to subsequent treatment and illness recovery [6] . Treatment of cardiovascular disease itself, particularly major surgery, implantation of cardiac defibrillators, and some side-effects of pharmacological therapy are also associated with adverse psychological effects [4] . This review article will summarize: psychological interventions that have been used as primary and secondary prophylaxis for cardiovascular disease in adults; and interventions to reduce the psychological morbidity associated with cardiovascular disease, with special attention to work that has been published in the preceding 18 months. Our primary focus will be cardiac disease, as we have excluded articles that have dealt solely with stroke. We had also excluded studies that evaluated educational, exercise and yoga interventions alone, but articles are included if they were conducted in combination with psychological interventions. The types of intervention evaluated are listed in Table 1 Counseling -face to face, telephone, web-based decision aids [7] [8] [9] Benefits may vary according to the whether this is delivered by counselors, trained healthcare professionals, or through scripted sessions delivered by untrained individuals. The contents may be of a purely educational nature, and may not necessarily constitute psychological intervention. Effective programmes may also be too costly.
Peer support
The support offered may be purely social or educational, and hence may not contain any psychological elements. Psychodynamic psychotherapy [17] Not often employed as costly and time consuming. The results of the PMT study will help determine whether more of this type of studies should be considered, and whether psychodynamic intervention can be tested in randomized controlled studies.
CBT, cognitive behavioral therapy; PMT, psychodynamic motivation and training programme. in Prevention Study, evaluated a multicomponent intervention involving structured-risk assessment, lifestyle advice, motivational interviewing, and criteria-based referral to a lifestyle modification programme in 699 individuals aged 40-55 years with a diagnosis of hypertension and/or hyperlipidemia or aged 56-64 years with or without recorded risk factors and found no significant improvement with their intervention compared with conventional management [7] . The psychological component of individual intervention can be difficult to define, with many studies reporting education-based inventions as psychological interventions. For instance, a recent multicenter randomized controlled study in 385 individuals found to have moderate to high cardiovascular risk in family practices found that individually tailored counseling using a web-based decision aid was not inferior to counseling administered by a counselor in reducing oral Framingham risk score [18 & ]. It is unclear in this study whether the contents of the interventions were solely educational or whether psychological components had been included. The use of internet-based interventions for the management of cardiovascular risks is increasing. A freely accessibly internet-based Cognitive Behavioral Therapy (CBT) programme (E-couch) was found to have an effect on mildto-moderate depression in participants with high cardiovascular risk [15] . Interestingly, pet ownership, particularly dog ownership, has been associated with overall reduction in cardiovascular risk, but the body of evidence cannot be considered established, and there is no evidence that a new prescription of pet ownership can reduce cardiovascular risk. Furthermore, the psychological aspect of this relationship has not been dissected from the potential physical benefits [19] .
Hypertension
The Hypertension analysis of stress reduction using mindfulness meditation and yoga (HARMONY) randomized controlled study evaluated mindfulness-based stress reduction group therapy on blood pressure (BP) lowering among unmedicated individuals with stage 1 hypertension, and found no significant reduction in 24 h ambulatory BP between the group receiving immediate intervention compared with the wait list controlled group over a 12 week programme ( . Neither were any differences in lifestyle nor anthropometric measurements found between the groups. Smaller studies on stress reduction interventions for BP lowering have yielded mixed results, with studies including medication management more likely to be positive than those that include only CHD, coronary heart disease; HARMONY, hypertension analaysis of stress reduction using mindfulness meditation and yoga; HART, heart failure adherence and retention trial; QLI, quality of life index; SF-36, medical outcomes study 36-item Short-form Health Survey; MI, myocardial infarction; MI-SPRINT, myocardial infarction stress prevention intervention trial; PMT, psychodynamic motivation and training programme.
unmedicated individuals. This suggests that stress management strategies are only effective when used concurrently with pharmacological therapy. Alternatively, individuals on pharmacotherapy are likely have more severe hypertension and hence, stress reduction may have a larger effect on individuals with more severe hypertension, whereas the unmedicated studies with likely milder hypertensive patients are underpowered to measure the smaller effects expected in this group of individuals. Large, multicenter studies comparing the BP-lowering effects of stress reduction should be conducted in individuals with different stages of hypertension to further evaluate this effect.
Coronary heart disease
A Cochrane systematic review evaluating psychological interventions in CHD found no significant improvements in overall mortality, revascularization, or nonfatal myocardial infarcts and only modest positive improvements in cardiac mortality [2] . The 'Beating Heart Problems' programme combined CBT and motivational interviewing to support the development of self-management skills in patients with recent acute MI or percutaneous and surgical intervention and reported a reduced risk of depression and anger but no difference in physiological measures or health behavior [22] . The Australian telephone delivered, social cognitive theory based, secondary prevention programme, ProActive Heart, demonstrated positive results across a range of outcomes including Medical Outcomes Study 36-item Short-Form Health Survey (SF-36) scores, physical activity levels, BMI, alcohol consumption, and vegetable intake [8] . McGillion et al. [11 && ] published a systematic review of nine randomized controlled studies involving both individual or group cognitive and behavioral self-management techniques. They noted improvement in angina symptoms, physical limitation, and depression scores. In one of few Asian studies, Park et al. [23] found that an intervention combining education with health coaching showed promise with Korean patients but advised a future study with longer duration of follow-up.
The beneficial effects of psychological interventions in CHD are, therefore, mainly psychological in terms of reduction in depression with modest or limited benefits in cardiovascular risk and outcomes. Registered protocols of ongoing studies include the stress prevention intervention trial, which aims to reduce incidence of posttraumatic stress after MI using psychological counseling [14] . The psychodynamic motivation and training programme will evaluate the feasibility and effects of psychodynamic intervention for patients with stable CHD [17] whereas the ACTonHEART Study, will evaluate 'Acceptance and Commitment Therapy' based invention as a secondary prevention measure [16 & ].
Heart failure
A large randomized controlled study involving 902 patients from multiple hospitals from a single center, the Heart failure adherence and retention trial (HART) study, compared a self-management programme involving self-monitoring, environmental restructuring, elicitation of family support, and cognitive restructuring with enhanced education [12] . There was an overall improvement in overall health-related quality of life but this improvement was observed for both groups and there was no difference between the groups. The authors argue that this suggests that the patients in the control group may have received a more active intervention than intended. The Buddy study evaluated the effectiveness of a peer support programme and found no benefit in hospitalization rate compared with specialist nurse management [10 & ]. Engagement with the peer support programme was poor, but a subsequent qualitative evaluation, conducted with a purposeful sample from the participants enrolled in the reciprocal peer support arm, found that individuals were more likely to engage with the programme if they connected with their peer, they found comfort in hearing others' experiences, gained useful information and obtained practical tips in dealing with common issues associated with heart failure [10 & ]. Although anxiety and depression are common consequences of heart failure, few studies have evaluated specific psychological interventions to reduce adverse psychological outcomes in this group of patients. Heart failure patients appear to be underrepresented in this area of research and are arguably a group who could derive great benefit from interventions. 
Cardiac arrhythmias and implantable cardiac devices

CHALLENGES AND CONSIDERATIONS
The identification and classification of psychological intervention studies is a major challenge due to the wide variety of interventions evaluated, which are sometimes not described in sufficient detail. In complex and multidimensional programmes, replication of the studies will be required but can be difficult, as it is hard to isolate the active components due to the possible synergistic effects of the interventions. Many studies reported psychological outcomes, but had not performed psychological interventions to influence these outcomes. In addition, studies that claimed to use psychological interventions may not necessarily have included psychological components. For instance, telephonebased consultations enquiring about clinical progress and offering clinical advice could be better classified as telemonitoring, as it fulfills the purpose of a clinic visit while removing the burden of travelling either on the part of the care deliverer or recipient. Although one may argue that the phone call offers reassurance, this would not have been likely to be above and beyond the reassurance received had the telephone consultation been replaced by a clinic consultation [25] . Cost-effectiveness should also be considered, with one study concluding that the cost per Quality Adjusted Life Year gained in the ProActive HEART program, was above acceptable limits compared with usual care [9] . In addition, many previous studies have included highly varied patient groups. More stringent patient selection directed specifically at those with obvious and persistent psychological-risk factors or symptoms should also be considered, as this variation may have explained the positive results of some studies [26] .
CONCLUSION
The body of evidence on psychological interventions in the primary and secondary prevention of cardiovascular disease and the prevention of adverse psychological and disease outcomes is increasing. The most robust evidence remains in CHD and a number of studies have concentrated on ICD patients. The actual benefits of psychological interventions in all types of cardiovascular diseases, however, remains uncertain, with recent studies yielding mixed results, and available meta-analyses, suggesting limited or modest benefits. The large variety of psychological interventions and outcome measures available further adds to the difficulty in interpreting the results of current studies. Furthermore, many previous trials included a highly varied patient selection. Future studies should, therefore, consider a more focused approach including only those with obvious and persistent psychological factors.
